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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to CMOS (Comlementary Metal Oxide 
Semiconductor) type image sensors, and by dividing a light sensing portion and a circumference circuit, respectivel 
and forming them especially, it relates to the image sensors which cut down the design man day sharply, and its 
manufacture method while improving a performance. 
[0002] 

[Description of the Prior Art] The conventional CMOS type image sensors had composition equipped with the 
circumference circuit of only a lot to the light sensing portion formed by unifying. Drawmg_9 is drawing showing th 
composition of the conventional CMOS type image sensors. On a substrate flat surface, the pixel array 10 arranges 
the pixel of the unit containing a photodiode in the shape of a matrix, and constitutes them. [ two or more ] Accordin 
to the address signal from the outside, by the address decoder 1 1, the start address of the direction of a low (line) an 
the direction of a column (train) is generated, and low-scan shift register 12 and the column-scan shift register 13 ar 
supplied. And according to a clock, the row address shifted from a vertical start address one by one with low-scan 
shift register 12 is generated, and the word line corresponding to a row address in the pixel array 10 is driven by the 
low driver 14. On the other hand according to a clock, the column address shifted from a horizontal start address on 
by one with the column-scan shift register 13 is generated, and the bit line corresponding to a column address in the 
pixel array 10 is driven. To the photo-electric-translation output generated in the photodiode by this in the pixel 
specified by the row address and column address in the pixel array 10, by the noise-control circuit 15, a necessary 
noise control is performed and an output is generated. The clock control circuit 16 supplies a necessary clock to an 
address decoder 1 1, low-scan shift register 12, and the column-scan shift register 13 according to the clock signal 
from the outside. 

[0003] Thus, through the noise-control circuit, one by one, the photo-electric-translation output which generated a 
pixel array and its circumference circuit in the photodiode with which only a lot has and was specified to be accordi 
to arbitrary selected row addresses and column addresses and which consists of an analog signal consisted of 
conventional image sensors so that it might be outputted outside. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, that the pixel array which takes charge of photoelectrical 
converter ability in image sensors increases the number of pixels for the improvement in quality of image has large- 
scale-ized gradually the semiconductor chip which is demanded, therefore carries a pixel array with the increase in 
the number of pixels. However, a chip scale follows on becoming large, and the influence of the wiring load of the 
pixel array on a substrate becomes large, therefore the working speed as image sensors falls, and there is a problem 
having to stop having to lower a FUMU rate as a result. Moreover, in the case of a large-scale chip, there is a proble 
that the man day for the layout of a circuit design and the mask for substrate exposure increases remarkably. 
[0005] This invention aims at offering the CMOS type image sensors which can make the wiring load on a substrate 
small while it is made in view of an above-mentioned situation and can cut down the man day for a circuit design an 
mask layout. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention according to 
claim 1 While starting image sensors, connecting [ dimensions / two ] the pixel block which arranged two or more 
pixel sJtUhe line writing direction and the direction of a train in the above-mentioned line writing direction or the tw 
directions of a train, arranging and forming a pixel array A low selection means to choose the read-out line of two o 
more pixels which form this pixel block in the direction of a train is arranged along the outside by the side of the tra 
of each pixel block. While arranging a column selection means to choose as a line writing direction the output train 



two or more pixels which form this pixel block, along the outside by the side of the line of each pixel block It is 
characterized by having arranged adjacently a noise-control means to perform the noise control of a pixel output for 
every output train of this, for every above-mentioned column selection means. 

[0007] While invention according to claim 2 relating to image sensors, and connecting [ dimensions / two ] the pixe 
block which arranged two or more pixels in the line writing direction and the direction of a train in the above- 
mentioned line writing direction and every two directions of a train, arranging arid forming a pixel array A low 
selection means to choose the read-out line of two or more pixels which form this pixel block in the direction of a 
train is arranged along the outside by the side of the train of each pixel block. While arranging a column selection 
means to choose as a line writing direction the output train of two or more pixels which form this pixel block, along 
the outside by the side of the line of each pixel block It is characterized by having arranged adjacently a noise-contr 
means to perform the noise control of a pixel output for every output train of this, for every above-mentioned colum 
selection means. 

[0008] Invention according to claim 3 is characterized by constituting so that gain dispersion of the output amplifier 
of both this noise-controls means may be detected by measuring the output of the noise-control means of both pixel 
block based on [ prepare the pixel for sensitivity comparison / proofreading for every two pixel blocks, and ] this 
pixel for sensitivity comparison / proofreading image sensors according to claim 1 or 2 are started [ noise control ], 
and it connects [ noise control / image sensors ] in the above-mentioned line writing direction and/or the direction o 
train. 

[0009] invention according to claim 4 - image sensors according to claim 3 - starting - the detection result of the 
above-mentioned gain dispersion -- being based ~ gain dispersion of the output amplifier of both the above- 
mentioned noise-controls means - an amendment — it is characterized by constituting like 
[0010] Moreover, invention according to claim 5 relates to image sensors according to claim 1 or 2, and is 
characterized by establishing an analog-to-digital -conversion means to change into a digital signal the output which 
becomes the output side of each above-mentioned noise-control means from the analog signal from this noise-contr 
means. 

[001 1] As opposed to the pattern of the pixel block which invention according to claim 6 required for image sensors 
and arranged two or more pixels to two dimensions in the line writing direction and the direction of a train The 1st 
pattern which has arranged the pattern of the circumference circuit by the side of a train along the outside by the sid 
of the train of this pixel block, and has arranged the pattern of the circumference circuit by the side of a line along th 
outside by the side of the line of this pixel block, The 2nd pattern which reversed this 1st pattern in the line writing 
direction or the direction of a train By exposing on a substrate using the mask for exposure arranged so that the 
pattern of each above-mentioned pixel block in both these patterns may be connected in a line writing direction or th 
direction of a train, may arrange and may form the pattern of a pixel array It is characterized by forming image 
sensors on this substrate. 

[0012] As opposed to the pattern of the pixel block which invention according to claim 7 required for image sensors 
and arranged two or more pixels to two dimensions in the line writing direction and the direction of a train The 1st 
pattern which has arranged the pattern of the circumference circuit by the side of a train along the outside by the sid 
of the train of this pixel block, and has arranged the pattern of the circumference circuit by the side of a line along th 
outside by the side of the line of this pixel block, The 2nd pattern which reversed this 1st pattern to the line writing 
direction, and the 3rd pattern which reversed this 1 st pattern in the direction of a train, The 4th pattern which revers 
this 1st pattern in the line writing direction and the direction of a train By exposing on a substrate using the mask fo 
exposure arranged so that the pattern of each above-mentioned pixel block in each of this pattern may be connected 
a line writing direction and the direction of a train, may arrange and may form the pattern of a pixel array It is 
characterized by forming image sensors on this substrate. 

[0013] As opposed to the pattern of the pixel block which invention according to claim 8 required for image sensors 
and arranged two or more pixels to two dimensions in the line writing direction and the direction of a train The mas 
for exposure which has the 1st pattern which has arranged the pattern of the circumference circuit by the side of a 
train along the outside by the side of the train of this pixel block, has arranged the pattern of the circumference circu 
by the side of a line along the outside by the side of the line of this pixel block, and was formed, The mask for 
exposure which has the 2nd pattern which reversed this 1st pattern in the line writing direction or the direction of a 
train is used. It is characterized by forming image sensors on this substrate by exposing one by one on one substrate 
so that the pattern of both the above-mentioned pixel block with this mask for both exposure may be connected in a 
line writing direction or the direction of a train, may arrange and may form the pattern of a pixel array. 
[0014] As opposed to the pattern of the pixel block which invention according to claim 9 required for image sensors 
and arranged two or more pixels to two dimensions in the line writing direction and the direction of a train The mas 
for exposure which has the 1 st pattern which has arranged the pattern of the circumference circuit by the side of a 



train along the outside by the side of the train of this pixel block, and has arranged the pattern of the circumference 
circuit by the side of a line along the outside by the side of the line of this pixel block, The mask for exposure which 
has the 2nd pattern which reversed this 1st pattern to the line writing direction, The mask for exposure which has th 
3rd pattern which reversed this 1st pattern in the direction of a train, The mask for ****** which has the 4th pattern 
which reversed this 1st pattern in the line writing direction and the direction of a train is used. It is characterized by 
forming image sensors on this substrate by exposing one by one on one substrate so that the pattern of each above- 
mentioned pixel block with each of this mask for exposure may be connected in a line writing direction and the 
direction of a train, may arrange and may form the pattern of a pixel array. 
[0015] 

[Function] It is divided or quadrisected. the composition of this invention » the pixel array of one chip -- 2 - By 
having the circumference circuit which forms a pixel block, respectively, reads to each pixel block with the address 
generation section of a line writing direction and the direction of a train at each, and has a noise-control circuit to a 
signal Since division operation and division read-out are performed independently, respectively, while being able to 
make small delay by the load of wiring in a pixel array and being able to raise the frame rate of read-out, the man da 
of a circuit design and mask layout is sharply reducible. 

[0016] Moreover, with another composition of this invention, in above-mentioned composition, while gain dispersio 
of the output amplifier in the noise-control circuit of each pixel block is detectable by having prepared the pixel for 
sensitivity comparison / proofreading for every two pixel blocks further, gain dispersion of each output amplifier ca 
be readjusted based on a detection result. 

[0017] Moreover, with still more nearly another composition of this invention, since it was made to output after 
having the analog-to-digital converter for every pixel block and changing the output of each noise-control circuit int 
the digital signal, the noise based on taking about analog signal wiring for a long time mixed from gain dispersion, a 
power supply, the circumference circuit section of an output amplifier, etc. can be reduced. 
[0018] By the method of this invention, a pixel array moreover, for every two division or quadrisected pixel block 
The pattern which formed by performing only the pixel block of a lot, the circuit design of only a circumference 
circuit, and a mask layout design when manufacturing the image sensors equipped with the circumference circuit, 
respectively, The pattern which reversed this pattern to the necessary sense is used, the pattern of each class Since it 
exposes on a substrate using the mask for exposure arranged and produced so that each pixel block may be connecte 
and a pixel array may be formed, and image sensors are manufactured, the circuit design for creating the mask for 
exposure and the man day of mask layout are reducible. 

[0019] In the option of this invention, a pixel array moreover, for every two division or quadrisected pixel block Th 
mask for exposure created with the pattern which formed by performing only the pixel block of a lot, the circuit 
design of only a circumference circuit, and a mask layout design when manufacturing the image sensors equipped 
with the circumference circuit, respectively, The mask for exposure created with the pattern which reversed the 
pattern of this mask for exposure to the necessary sense is used. Since it exposes by carrying out alignment so that 
each pixel block may be connected on a substrate and a pixel array may be formed, and image sensors are 
manufactured While the circuit design for creating the mask for exposure and the man day of mask layout are 
reducible Since the chip of one image sensors is created by performing 2 times or four exposure using two sheets or 
four masks for exposure, the image sensors of a twice [ a maximum of ] or 4 times as many area scale as this can be 
manufactured to the area which can be exposed with one mask for exposure. 
[0020] 

[Embodiments of the Invention] Hereafter, the gestalt of implementation of this invention is explained with referenc 
to a drawing. Explanation is concretely performed using an example. 

o 1st example drawing 1 is the block diagram showing the electric composition of the image sensors which are the 
1st example of this invention. As shown in drawing 1 , outline composition of the image sensors of this example is 
carried out from the pixel block 101,102, an address decoder 111,112, low-scan shift register 121,122, the column- 
scan shift register 131,132, the low driver 141,142, the noise-control circuit 151,152, and the clock control circuit 
161,162. 

[0021] Although the pixel block 101,102 is arranged at the time of the mask layout of a substrate, or substrate 
exposure so that it consists of a circuit block which divided the pixel array of one chip into two, and the pixel array 
100 may be formed, when it arranges in succession on 1 flat surface to right and left (it omits a line writing direction ' 
and the following) or the upper and lower sides (it omits the direction of a train, and the following), in it, these can 
carry out division operation and division read-out independently by right and left or the According to the address 
signal from the outside, an address decoder 111,112 generates the start address of a perpendicular direction (it omits 
the direction of a train, and the following), and a horizontal direction (it omits a line writing direction and the 
following), and supplies it to low-scan shift register 121,122 and the column-scan shift register 131,132, respectivel 



Low-scan shift register 121,122 generates the row address shifted one by one from a vertical start address according 
to a clock, respectively. The low driver 141,142 drives the word line corresponding to a row address in the pixel bio 
101,102 according to the row address from low-scan shift register 121,122, respectively. According to a clock, from 
horizontal start address, the column-scan shift register 13 1,132 generates the column address shifted one by one, an 
drives the bit line corresponding to a column address in the pixel block 101,102, respectively. To the photo-electric- 
translation output from each pixel read from each bit line in the pixel block 101,102, the noise-control circuit 151,15 
performs a necessary noise control, and generates an output, respectively. The clock control circuit 161,162 supplie 
necessary clock to address decoders 1.1 1 and 1 12, low-scan shift registers 121 and 122, and the column-scan shift 
register 13 1,132 according to the clock signal from the outside, respectively. 

[0022] Next, operation of the image sensors of this example is explained with reference to drawing 1 . In the pixel 
block 101,102, respectively by the clock control circuit 161,162 By supplying a clock to address decoders 1 1 1 and 
112, low-scan shift registers 121 and 122, and the column-scan shift register 131,132 According to the perpendicula 
direction and the horizontal start address in the pixel block 101,102 generated by the address decoder 1 1 1, 1 12, it set 
to low - scan shift register 121,122. According to a clock, the address shifted from a vertical start address one by on 
is generated, respectively. Through the low driver 141,142, drive the word line corresponding to a row address in th 
pixel array block 101,102, and it sets to the column-scan shift register 131,132. According to a clock, from a 
horizontal start address, the column address shifted one by one is generated, and the bit line corresponding to a 
column address in the pixel block 101,102 is driven, respectively. And to the photo-electric-translation output read 
through a bit line, by the noise-control circuit 151,152, a necessary noise control is performed and an output is 
generated, respectively, from the pixel specified by the row address and column address in the pixel block 101,102. 
[0023] In the external circuit which is not illustrated, it has the memory for one frame (i.e., one chip) of a pixel array 
for example. The image information based on the pixel block 101,102 outputted from the noise-control circuit 
151,152, respectively is accumulated, by address operation While the scan of a corresponding word line in the pixel 
block 101,102 is performed perpendicularly one by one continuously horizontally Necessary synthetic processing is 
performed and an image output is generated so that read-out of a bit line may be performed continuously one by one 
horizontally and the same output as read-out from the pixel array of one chip may be obtained. 
[0024] Thus, in the image sensors of this example, since division read-out is performed while delay by the load of 
wiring in a pixel array becomes small, since 2 ****s of read-out are carried out by the column side (or low side), the 
frame rate of read-out can be raised, therefore the performance of image sensors can be raised. Only the circuit desig 
and mask layout of a portion of arbitrary 1/2 in the pixel array of one chip are performed, furthermore, the remainin 
portion For example, so that the pattern reversed right and left (or upper and lower sides) may be prepared and both 
pixel block may be continuously located in a line with right and left (or upper and lower sides) at the time of mask 
layout or substrate exposure Since a pixel array is formed by arranging the circuit block divided into two, the design 
man day of image sensors is sharply reducible. 

[0025] <> 2nd example drawing 2 is the block diagram showing the electric composition of the image sensors whic 
are the 2nd example of this invention. As shown in drawing 2 , outline composition of the image sensors of this 
example is carried out from the pixel block 101,102,103,104, an address decoder 111,112,113,114, low-scan shift 
register 121,122,123,124, the column-scan shift register 131,132,133,134, the low driver 141,142,143,144, the noise 
control circuit 151,152,153,154, and the clock control circuit 161,162,163,164. 

[0026] Although it is arranged at the time of the mask layout of a substrate, or substrate exposure so that the pixel 
block 101,102,103,104 consists of a circuit block which quadrisected the pixel array of one chip, and pixel array 
100A may be formed on 1 flat surface, when it arranges continuously up and down, right and left, these can perform 
division operation and division read-out independently by right and left and the upper and lower sides, respectively. 
According to the address signal from the outside, an address decoder 1 1 1, 1 12,1 13,1 14 generates a perpendicular 
direction and a horizontal start address, and supplies them to low-scan shift register 121,122,123,124 and the colum 
scan shift register 131,132,133,134, respectively. Low-scan shift register 121,122,123,124 generates the row addres 
shifted one by one from a vertical start address according to a clock, respectively. The low driver 141,142,143,144 
drives the word line corresponding to a row address in the pixel block 101,102,103,104 according to the row addres 
from low-scan shift register 121,122,123,124, respectively. According to a clock, from a horizontal start address, th 
column-scan shift register 131,132,133,134 generates the column address shifted one by one, and drives the bit line 
corresponding to a column address in the pixel block 101,102,103,104, respectively. To the photo-electric-translatio 
output of each pixel in the pixel block 101,102,103,104 read from each bit line, the noise-control circuit 
151,152,153,154 performs a necessary noise control, and generates an output, respectively. The clock control circui 
161,162,163,164 supplies a necessary clock to address decoders 111, 112, 113, and 114, low-scan shift registers 121 
122, 123, and 124, and the column-scan shift register 13 1,132,133,134 according to the clock signal from the outsid 
respectively. 



[0027] Next, operation of the image sensors of this example is explained with reference to drawing 2 . In the pixel 
block 101,102,103,104 Respectively by the clock control circuit 161,162,163,164 By supplying a clock to address 
decoders 1 1 1, 1 12, 1 13, and 1 14, low-scan shift registers 121, 122, 123, and 124, and the column-scan shift register 
131,132,133,134 It can set to the pixel block 101,102,103,104 generated by the address decoder 111,112,113,114. 
According to a perpendicular direction and a horizontal start address, it sets to low-scan shift register 
121,122,123,124. According to a clock, the row address shifted from a vertical start address one by one is generated 
respectively. It can set to the pixel block 101,102,103,104 through the low driver 141,142,143,144. Drive the word 
line corresponding to a row address, and it sets to the column-scan shift register 13 1,132,133,134. According to a 
clock, from a horizontal start address, the column address shifted one by one is generated, and the bit line 
corresponding to a column address in the pixel block 101,102,103,104 is driven, respectively. And to the photo- 
electric-translation output read through the bit line, by the noise-control circuit 151,152,153,154, a necessary noise 
control is performed and an output is generated, respectively, from the pixel specified by the row address and colum 
address in the pixel block 101,102,103,104. 

[0028] In the external circuit which is not illustrated, it has the memory for one frame (i.e., one chip) of a pixel array 
for example. The image information based on the pixel block 101,102,103,104 outputted from the noise-control 
circuit 151,152,153,154, respectively is accumulated, by address operation While the scan of a corresponding word 
line in the pixel blocks 101,102 and 103,104 is performed perpendicularly one by one continuously horizontally 
Necessary synthetic processing is performed and an image output is generated so that the scan of a corresponding bi 
line in the pixel blocks 101,103 and 102,104 may continue perpendicularly, may be performed horizontally one by 
one and the same output as read-out from the pixel array of one chip may be obtained. 

[0029] Thus, in the image sensors of this example, since division read-out is performed while delay by the load of 
wiring in a pixel array becomes small, since 2 ****s of read-out are carried out by the column and low side, 
respectively, the frame rate of read-out can be raised, therefore the performance of image sensors can be raised. Onl 
the circuit design and mask layout of a portion of arbitrary 1/4 in the pixel array of one chip are performed, 
furthermore, the remaining portion For example, so that right and left and/or the pattern reversed up and down may 
prepared and four pixel blocks may be continuously located in a line with right and left and the upper and lower side 
at the time of mask layout or exposure of a substrate Since a pixel array is formed by arranging the quadrisected 
circuit block, the design man day of image sensors is sharply reducible. 

[0030] <> 3rd example drawing 3 is the block diagram showing the electric composition of the image sensors which 
are the 3rd example of this invention. As shown in drawing 3 , outline composition of the image sensors of this 
example is carried out from the pixel block 101, 102, an address decoder 111,112, low-scan shift register 121,122, th 
column-scan shift register 131,132, the low driver 141,142, the noise-control circuits 151 A and 152A, the clock 
control circuit 161,162, and the pixel 171 for sensitivity comparison / proofreading. 

[0031] In this example, it has the same composition as the pixel block 101,102, an address decoder 111,1 12, low-sc 
shift register 121,122, the column-scan shift register 131,132, the low driver 141,142, and the circuit element of the 
same sign in the 1st example indicated to be the clock control circuit 161,162 to drawing 1 , respectively, and since 
the same is said of those functions, below, the detailed explanation about these is omitted below, or it simplifies. Th 
pixel 171 for sensitivity comparison / proofreading is formed outside the effective pixel field of the pixel array 100, 
and reads the photo-electric-translation output to the noise-control circuits 151 A and 152A based on control of the 
control section which is not illustrated, respectively at the time of a test. While the noise-control circuits 15 1 A and 
152A perform a necessary noise control and generate an output to the photo-electric-translation output from each 
pixel in the pixel block 101,102 read from each bit line, respectively While comparing the output level in the output 
amplifier of both the noise-controls circuits 151 A and 152A based on the read-out output of the pixel 171 for 
sensitivity comparison / proofreading and detecting gain dispersion based on control of the control section which is 
not illustrated It is constituted so that the gain of an output amplifier may be adjusted based on a detection result. 
[0032] Next, operation of the image sensors of this example is explained with reference to drawing 3 . In the pixel 
block 101, 102, like the case of drawing 1 , division operation and division read-out are performed, the photo-electri 
translation output from each pixel is generated according to specification of a row address and a column address, a 
necessary noise control is performed, respectively and an output is generated in the noise-control circuits 151 A and 
152A. Under the present circumstances, according to control of the control section which is not illustrated, the 
existence and the size containing the output amplifier in both the noise-controls circuits 1 51 A and 152A of each gai 
dispersion can be known by comparing the output level of each output amplifier of the noise-control circuits 151 A 
and 152A based on the output of the pixel 171 for sensitivity comparison / proofreading. According to control of the 
control section which is not illustrated, based on the detection result of an output level furthermore, by controlling th 
gain of each output amplifier in both the noise-controls circuits 15 1A and 152A Gain of both the noise-controls 
circuits 151 A and 152 A can be made equal, by this As long as the capacity of each pixel which constitutes the pixel 



block 101,102 is equal, the output level from both the noise-controls circuits 151 A and 152A at the time of an equal 
optical input level can become equal. 

[0033] Thus, since the pixel array and the circumference circuit were divided two and have been arranged in the 
image sensors of this example While being able to make small delay by the load of wiring in a pixel array, being ab 
to raise the frame rate of read-out and being able to cut down the design man day of image sensors sharply further 
While detecting gain dispersion of the amplifier for an output in each noise-control circuit corresponding to the pixe 
block divided and arranged by preparing the pixel for sensitivity comparison / proofreading to the pixel block divide 
into two Gain dispersion of both output amplifiers can be amended. 

[0034] <> 4th example drawing 4 is the block diagram showing the electric composition- of the image sensors which 
are the 4th example of this invention. As shown in drawing 4 , the image sensors of this example The pixel block 
101,102,103,104, An address decoder 1 1 1,1 12,1 13,1 14 and low-scan shift register 121,122,123,124, The column- 
scan shift register 131,132,133,134, Outline composition is carried out from the low driver 141,142,143,144, the 
noise-control circuits 151A, 152A, 153A, and 154A, the clock control circuit 161,162,163,164, and the pixel 
171,172,173,174 for sensitivity comparison / proofreading. 

[0035] In this example, it has the same composition as the pixel block 101,102,103,104, an address decoder 
11 1,112,113,114, low-scan shift register 121,122,123,124, the column-scan shift register 131,132,133,134, the low 
driver 141,142,143,144, and the circuit element of the same sign in the 2nd example indicated to be the clock contro 
circuit 161,162,163,164 to drawing 2 , respectively*, and the same is said of those functions. The pixel 
171,172,173,174 for sensitivity comparison / proofreading is formed outside the effective pixel field of the pixel arr 
100, and reads the photo-electric-translation output to the noise-control circuit (151 A, 152A) of a couple, (151 A, 
153 A), (152A, 154A), and (153 A, 154A) based on control of the control section which is not illustrated, respectivel 
at the time of a test. The noise-control circuits 151 A, 152A, 153 A, and 154A While performing a necessary noise 
control and generating an output to the photo-electric-translation output from each pixel in the pixel block 
101,102,103,104 read from each bit line, respectively Based on control of the control section which is not illustrated 
are based on the read-out output of the pixel 171,172,173,174 for sensitivity comparison / proofreading. Respective 
The noise-control circuit (151A, 152A) of a couple, (151A, 153A), While comparing the output level in the output 
amplifier of (153A, 154A), and (152A, 154A) and detecting gain dispersion between a pair each of output amplifier 
it is constituted so that the gain of both output amplifiers may be adjusted based on a detection result. 
[0036] Next, operation of the image sensors of this example is explained with reference to drawing 4 . In the pixel 
block 101,102,103,104, like the case of drawing 2 , division operation and division read-out are performed, the phot 
electric-translation output from each pixel is generated according to specification of a row address and a column 
address, a necessary noise control is performed, respectively and an output is generated in the noise-control circuits 
151 A, 152A, 153A, and 154A. Under the present circumstances, according to control of the control section which is 
not illustrated, are based on the read-out output of the pixel 171,172,173,174 for sensitivity comparison / 
proofreading. By comparing the output level in the output amplifier of the noise-control circuit (151 A, 152A) of a 
couple, (151A, 153A), (152A, 154A), and (153A, 154A), respectively The existence and the size containing the 
output amplifier in each noise-control circuits 151 A, 152A, 153A, and 154A of each gain dispersion can be known. 
Based on control of the control section which is not illustrated, based on the detection result of an output level 
furthermore, by controlling the gain of each output amplifier in each noise-control circuits 15 1A, 152A, 153 A, and 
154A Gain of each noise-control circuits 151 A, 152 A, 153 A, and 154A can be made equal, by this As long as the 
capacity of each pixel which constitutes the pixel block 101,102,103,104 is equal, the output level from each noise- 
control circuits 151 A, 152A, 153 A, and 154A at the time of an equal optical input level can become equal. 
[0037] Thus, since the pixel array and the circumference circuit have been quadrisected and arranged in the image 
sensors of this example While delay by the load of wiring in a pixel array can small-**, being able to raise the frame 
rate of read-out and being able to cut down the design man day of image sensors sharply further By preparing the 
pixel for sensitivity comparison / proofreading every two pixel blocks to the quadrisected pixel block While detectin 
gain dispersion of the amplifier for an output in each noise-control circuit corresponding to the pixel block divided 
and arranged, gain dispersion of both output amplifiers can be amended. 

[0038] <> 5th example drawing 5 is the block diagram showing the electric composition of the image sensors which 
are the'5th example of this invention. As shown in drawing 5 , outline composition of the image sensors of this 
example is carried out from the pixel block 101,102, an address decoder 1 1 1,1 12, low-scan shift register 121,122, th 
column-scan shift register 131,132, the low driver 141,142, the noise-control circuit 151,152, the clock control circu 
161,162, and the analog-to-digital (A/D) converter 181,182. 

[0039] In this example, it has the same composition as the circuit element of the same sign in the 1st example 
indicated to be the pixel block 101,102, an address decoder 111,112, low-scan shift register 121,122, the column-sc 
shift register 131,132, the low driver 141,142, the noise-control circuit 151,152, and the clock control circuit 161,16 



to drkwing 1 , respectively, and the same is said of those functions. A/D converter 1 81,182 is read from the pixel 
block 101,102 for every column, respectively, and changes and outputs the output which consists of an analog signa 
which had the noise control performed in the noise-control circuit 151,152 to a digital signal. 
[0040] Next, operation of the image sensors of this example is explained with reference to drawing 5 . In the pixel 
block 101,102, like the case of drawing 1 , division operation and division read-out are performed, the photo-electri 
translation output from each pixel is generated according to specification of a row address and a column address, a 
necessary noise control is performed, respectively and an output is generated in the noise-control circuit 151,152. A 
converter 181,182 changes and outputs the output which consists of an analog signal from the noise-control circuit 
151,152, respectively to a digital signal. 

[0041] In the visual equipment using image sensors, by taking about analog signal wiring for a long time, possibility 
of being influenced of the noise mixed from gain dispersion, a power supply, a circumference circuit of an output 
amplifier, etc. may become high, and may cause dispersion in an image output level, and noise. Then, an A/D 
converter is set near the pixel array, and a noise can be reduced, while leading about of an analog signal will decrea 
and a possibility of producing dispersion in an image output level will decrease, if the output which consists of an 
analog signal from a noise-control circuit is changed into a digital signal and it is made to output it. 
[0042] Thus, since the pixel array and the circumference circuit were divided two and have been arranged in the 
image sensors of this example While being able to make small delay by the load of wiring in a pixel array, being ab 
to raise the frame rate of read-out and being able to cut down the design man day of image sensors sharply further 
Since the A/D converter was prepared in the noise-control circuit output and the image-sensors output was digital- 
signal-ized, level dispersion and the noise in an image output can be reduced. 

[0043] <> 6th example drawing 6 is the block diagram showing the electric composition of the image sensors which 
are the 6th example of this invention. As shown in drawing 6 , the image sensors of this example The pixel block 
101,102,103,104, An address decoder 111,112,113,114 and low-scan shift register 121,122,123,124, The column- 
scan shift register 131,132,133,134, Outline composition is carried out from the low driver 141,142,143,144, the 
noise-control circuit 1 5 1, 1 52, 1 53, 1 54, the clock control circuit 1 6 1 , 1 62, 1 63, 1 64, and the analog-to-digital (A/D) 
converter 181,182,183,184. 

[0044] In this example, it has the same composition as the pixel block 101,102,103,104, an address decoder 
111,112,113,114, low-scan shift register 121,122,123,124, the column-scan shift register 131,132,133,134, the low 
driver 141, 142,143,144, and the circuit element of the same sign in the 2nd example indicated to be the clock contro 
circuit 161,162,163,164 to drawing 2 , respectively, and the same is said of those functions. A/D converter 
181,182,183,184 is read from the pixel block 101,102,103,104 for every column, respectively, and changes and 
outputs the output which consists of an analog signal which had the noise control performed in the noise-control 
circuit 151,152,153,154 to a digital signal. 

[0045] Next, operation of the image sensors of this example is explained with reference to drawing 6 . In the pixel 
block 101,102,103,104, like the case of drawing 2 , division operation and division read-out are performed, a photo- 
electric-translation output is generated from each pixel according to specification of a row address and a column 
address, a necessary noise control is performed, respectively and an output is generated in the noise-control circuit 
151,152,153,154. A/D converter 181,182,183,184 changes and outputs the output which consists of an analog signa 
from the noise-control circuit 151,152,153,154, respectively to a digital signal. 

[0046] In the visual equipment using image sensors, by taking about analog signal wiring for a long time, possibility 
of being influenced of the noise mixed from gain dispersion, a power supply, a circumference circuit of an output 
amplifier, etc. may become high, and may cause dispersion in an image output level, and noise. Then, an A/D 
converter is set near the pixel array, and a noise can be reduced, while leading about of an analog signal will decrea 
and a possibility of producing dispersion in an image output level will decrease, if the output which consists of an 
analog signal from a noise-control circuit is changed into a digital signal and it is made to output it. 
[0047] Thus, since the pixel array and the circumference circuit have been quadrisected and arranged in the image 
sensors of this example While being able to make small delay by the load of wiring in a pixel array, being able to 
raise the frame rate of read-out and being able to cut down the design man day of image sensors sharply further Sine 
the A/D converter was prepared in the noise-control circuit output and the image-sensors output was digital-signal- 
ized, level dispersion and the noise in an image output can be reduced. 

[0048] <> 7th example drawing 7 is drawing explaining the manufacture method of the image sensors which are the 
7th example of this invention. As opposed to the patterns 19A and 19B of the pixel block with which the mask 21 fo 
exposure of this example arranged two or more pixels to two dimensions at the horizontal direction and the 
perpendicular direction as shown in drawing 7 (a) The pattern 20A1 of the circumference circuit by the side of a tra 
which corresponds in the same subscript, and 20B1 The pattern which has arranged on the outside by the side of the 
train of the patterns 19A and 19B of a pixel block, respectively, and has arranged the pattern 20A2 of the 



circumference circuit by the side of a line and 20 B-2 on the outside by the side of the line of the patterns 19A and 
19B of a pixel block, respectively is formed on one mask. 

[0049] Pattern 19A of a pixel block here It is a thing corresponding to the pixel block 101 in the case of the 1st 
example, for example, the pattern 20 A 1 of a circumference circuit For example, it is a thing containing the pattern o 
the address decoder 1 1 1 in the case of the 1st example, low-scan shift register 1 1 1, the low driver 141, and the clock 
control circuit 161. The pattern of the circumference circuit 20A2 contains the pattern of the column-scan shift 
register 13 1 in the case of the 1st example, and the noise-control circuit 151. The same is said of the relation betwee 
pattern 19B of other pixel blocks, and the pattern 20B1 of a circumference circuit and 20 B-2. Moreover, it is the 
same when the composition of a circumference circuit is a thing corresponding to the 3rd example and the 5th 
example. 

[0050] The circuit design and mask layout in this case For example, after carrying out only to pattern 19A of a pixel 
block, the pattern 20A1 of a circumference circuit, and 20A2, By what reversed pattern 19A of a pixel block, the 
pattern 20A1 of a circumference circuit, and the pattern that consists of 20A2 right and left A mask 21 is created by 
forming pattern 19B of a pixel block, and the pattern 20B1 of a circumference circuit and 20 B-2, and arranging in t 
position where pattern 19B of a pixel block of this adjoins the right-hand side of pattern 19A of a pixel block. 
[005 1] thus, in manufacturing image sensors using the created mask 21 As shown in drawing 7 (b), by performing o 
exposure on a silicon substrate using a mask 21 The pixel array 220 the pixel blocks 22A and 22B come [ pixel ] to 
connect, Since exposure of the image-sensors substrate 24 by which a circumference circuit (23 Al, 23 A2), and 
(23B 1, 23 B-2) have been arranged, respectively is carried out to the circumference of each pixel blocks 22A and 22 
Henceforth, the chip of image sensors can be manufactured by processing common knowledge, such as developmen 
[0052] Thus, by the manufacture method of the image sensors of this example, since the mask for exposure is create 
with one pixel block, the circuit design to the circumference circuit, the pattern formed of mask layout, and the 
pattern which reversed and formed this pattern in right and left and an image-sensors substrate is manufactured by 
one exposure with this mask for exposure, a man day required for the circuit design and mask layout of image senso 
is reducible. 

[0053] <> Octavus example drawing 8 is drawing explaining the manufacture method of the image sensors which a 
the octavus examples of this invention. As opposed to the patterns 19A, 19B, 19C, and 19D of the pixel block with 
which mask 21 A for exposure of this example arranged two or more pixels to two dimensions at the horizontal 
direction and the perpendicular direction as shown in drawing 8 (a) The pattern 20A1 of the circumference circuit b 
the side of a train which corresponds in the same subscript, 20B1, 20C1, and 20D1 It arranges on the outside by the 
side of the train of the patterns 19A, 19B, 19C, and 19D of a pixel block, respectively. The pattern which has 
arranged the pattern 20A2 of the circumference circuit by the side of a line, 20 B-2, 20C2, and 20D2 on the outside 
the side of the line of the patterns 19A, 19B, 19C, and 19D of a pixel block, respectively is formed on one mask. 
[0054] Pattern 19A of a pixel block here It is a thing corresponding to the pixel block 101 in the case of the 2nd 
example, for example, the pattern 20 A 1 of a circumference circuit For exam ple, it is a thing containing th e_pattern o 
thecaddras'deWdeT^Pffin^hlFca^ 

colU?ol-circuitrl.6.1— The pattern of the circumference circuit 20 A2 contains-the*pattem r of-the^ 
register-l-31-in-te is said of the relation betwe 

the patterns 19B, 19C, and 19D of other pixel blocks, the pattern (20B1, 20 B-2) of a circumference circuit, (20C1, 
20C2), and (20D1, 20D2). Moreover, it is the same when the composition of a circumference circuit is a thing 
corresponding to the 4th example and the 6th example. 

[0055] The circuit design and mask layout in this case For example, after carrying out only to pattern 19A of a pixel 
block, the pattern 20A1 of a circumference circuit, and 20A2, By what reversed pattern 19A of a pixel block, the 
pattern 20A1 of a circumference circuit, and the pattern that consists of 20A2 right and left Pattern 19B of a pixel 
block, and the pattern 20B1 of a circumference circuit and 20 B-2 are formed. This is arranged in the position where 
pattern 19B of a pixel block adjoins the right-hand side of pattern 19A of a pixel block. By what reversed pattern 19 
of a pixel block, the pattern 20A1 of a circumference circuit, and the pattern that consists of 20A2 up and down 
Pattern 19C of a pixel block, and the pattern 20C1 of a circumference circuit and 20C2 are formed. ****** is 
arranged in the position where pattern 19C of a pixel block adjoins the pattern 19A bottom of a pixel block. Pattern 
19A of a pixel block, the pattern 20A1 of a circumference circuit, and the pattern that consists of 20A2 by right and 
left and the thing which was reversed up and down Pattern 19D of a pixel block, and the pattern 20D1 of a 
circumference circuit and 20D2 are formed. Mask 21 A for exposure is produced by arranging ****** i n the positio 
where pattern 19D of a pixel block adjoins pattern 19B [ side / lower right / of pattern 19A of a pixel block ] of a 
pixel block, and pattern 19C of a pixel block. 

[0056] thus, in manufacturing image sensors using the created mask for exposure As shown in drawing 8 (b), by 
performing one exposure on a silicon substrate using mask 21 A The pixel array 221 the pixel blocks 22A, 22B, 22C 



and 22D come [ pixel ] to connect, Around each pixel blocks 22A, 22B, 22C, and 22D, respectively A circumferenc 
circuit (23A1, 23 A2), Since exposure of image-sensors substrate 24A by which (23B1, 23 B-2), (23C1, 23C2), and 
(23D1, 23D2) have been arranged is performed, the chip of image sensors can be henceforth manufactured by 
processing common knowledge, such as development. 

[0057] thus, by the manufacture method of the image sensors of this example One pixel block, the circuit design to 
the circumference circuit, and the pattern formed of mask layout, With the pattern which reversed and formed this 
pattern in right and left, the pattern which reversed up and down and was formed, and the pattern which reversed up 
and down with right and left, and was formed Since the mask for exposure is created and an image-sensors substrate 
is manufactured by one exposure with this mask for exposure, a man day required for the circuit design and mask 
layout of image sensors is reducible. 

[0058] Drawing 9 is drawing explaining the manufacture method of the image sensors which are the 9th example of 
this invention. Pattern 25 A of a pixel block which arranged two or more pixels as show the mask for exposure of thi 
example to drawing 9 (a) to two dimensions at the horizontal direction and the perpendicular direction, Mask 27A 
which has the pattern which consists of a pattern 26A1 of the circumference circuit by the side of a train, and a parte 
26A2 of the circumference circuit by the side of a line, It consists of mask 27B which has the pattern which consists 
of pattern 25B of a pixel block which arranged two or more pixels as shown in drawing 9 (b) to two dimensions at t 
horizontal direction and the perpendicular direction, and the pattern 26B 1 of the circumference circuit by the side of 
train and pattern 26 B-2 of the circumference circuit by the side of a line. 

[0059] Pattern 25 A of a pixel block here It is a thing corresponding to the pixel block 101 in the case of the 1st 
example, for example, the pattern 26A1 of a circumference circuit For example, it is a thing containing the pattern 
which consists of the address decoder 1 1 1 in the case of the 1st example, low-scan shift register 121, a low driver 
141, and a clock control circuit 161. The pattern 26A2 of a circumference circuit contains the column-scan shift 
register 13 1 in the case of the 1st example, and the pattern which consists of a noise-control circuit 151. The same is 
said of the relation between pattern 25B of other pixel blocks, and the pattern 26B 1 of a circumference circuit and 2 
B-2. Moreover, it is the same when the composition of a circumference circuit is a thing corresponding to the 3rd 
example and the 5th example. 

[0060] It carries out only to pattern 25 A of a pixel block, the pattern 26A1 of a circumference circuit, and 26A2, ma 
27A is created, and the circuit design and mask layout in this case create mask 27B which has pattern 25B of a pixe 
block, the pattern 26B1 of a circumference circuit, and the pattern that consists of 26 B-2 by what reversed the patte 
of mask 27A right and left. 

[0061] thus, in manufacturing image sensors using the produced mask for exposure By using Masks 27A and 27B, 
and performing two exposure on a silicon substrate, performing alignment one by one, as shown in drawing 9 (c) 
While the pixel blocks 28A and 28B are connected [ right and left ] and form the pixel array 280 Since exposure of 
the image-sensors substrate 30 by which a circumference circuit (29A1, 29 A2), and (29B1, 29 B-2) have been 
arranged, respectively is carried out to the circumference of each pixel blocks 28 A and 28B Henceforth, the chip of 
image sensors can be manufactured by processing common knowledge, such as development. 
[0062] thus, by the manufacture method of the image sensors of this example One pixel block, the circuit design on 
to the circumference circuit, and the mask for exposure created with the pattern formed by mask layout, Since an 
image-sensors substrate is manufactured by performing two exposure one by one using the mask for exposure create 
with the pattern which reversed and formed this pattern in right and left, carrying out alignment A man day required 
for the circuit design and mask layout of image sensors is reducible. Moreover, by the manufacture method of the 
image sensors of this example, since two exposure is performed using two masks for exposure and the chip of one 
image sensors is created, the image sensors of a twice [ a maximum of] as many area scale as this can be 
manufactured to the area which can be exposed with one mask for exposure. 

[0063] Drawing 10 is drawing explaining the manufacture method of the image sensors which are the 10th example 
of this invention. Pattern 25A of a pixel block which arranged two or more pixels as show the mask for exposure of 
this example to drawing 10 (a) to two dimensions at the horizontal direction and the perpendicular direction, Mask 
27A which has the pattern which consists of a pattern 26A1 of the circumference circuit by the side of a train, and a 
pattern 26A2 of the circumference circuit by the side of a line, Pattern 25B of a pixel block which arranged two or 
more pixels as shown in this drawing (b) to two dimensions at the horizontal direction and the perpendicular 
direction, Mask 27B which has the pattern which consists of a pattern 26B1 of the circumference circuit by the side 
a train, and pattern 26 B-2 of the circumference circuit by the side of a line, Pattern 25C of a pixel block which 
arranged two or more pixels as shown in this drawing (c) to two dimensions at the horizontal direction and the 
perpendicular direction, Mask 27C which has the pattern which consists of a pattern 26C1 of the circumference 
circuit by the side of a train, and a pattern 26C2 of the circumference circuit by the side of a line, It consists of mask 
27D which has the pattern which consists of pattern 25D of a pixel block which arranged two or more pixels as show 



in this drawing (d) to two dimensions at the horizontal direction and the perpendicular direction, and the pattern 26D 
of the circumference circuit by the side of a train and the pattern 26D2 of the circumference circuit by the side of a 
line. 

[0064] Pattern 25 A of a pixel block here It is a thing corresponding to the pixel block 101 in the case of the 2nd 
example, for example, the pattern 26A1 of a circumference circuit For example, it is a thing containing the pattern 
which consists of the address decoder 1 1 1 in the case of the 2nd example, low-scan shift register 121, a low driver 
141, and a clock control circuit 161. The pattern 26 A2 of a circumference circuit contains the column-scan shift 
register 13 1 in the case of the 2nd example, and the pattern which consists of a noise-control circuit 151. The same i 
said of the relation between the patterns 25B, 25C, and 25D of other pixel blocks, the pattern (26B 1, 26 B-2) of a 
circumference circuit, (26C1, 26C2), and (26D1, 26D2). Moreover, it is the same when the composition of a 
circumference circuit is a thing corresponding to the 4th example and the 6th example. 

[0065] Perform the circuit design and mask layout in this case only to pattern 25 A of a pixel block, the pattern 26A1 
of a circumference circuit, and 26A2, and they create mask 27A. Mask 27B which has pattern 25B of a pixel block, 
the pattern 26B 1 of a circumference circuit, and the pattern that consists of 26 B-2 by what reversed the pattern of 
mask 27 A right and left is produced. Mask 27C which has pattern 25C of a pixel block, the pattern 26C1 of a 
circumference circuit, and the pattern that consists of 26C2 by what reversed the pattern of mask 27A up and down 
created. Mask 27D which has pattern 25D of a pixel block, the pattern 26D1 of a circumference circuit, and the 
pattern that consists of 26D2 by what reversed the pattern of mask 27A up and down with right and left is created. 
[0066] thus, in manufacturing image sensors using the created mask for exposure By using Masks 27A, 27B, 27C, 
and 27D, and performing four exposure on a silicon substrate, performing alignment one by one, as shown in this 
drawing (e) While the pixel blocks 28A, 28B, 27C, and 27D are connected [ upper and lower sides / right-and-left ] 
and form the pixel array 28 1 Around each pixel blocks 28A, 28B, 27C, and 27D, respectively A circumference circu 
(29A1, 29A2), Since exposure of image-sensors substrate 30A by which (29B1, 29 B-2), (29C1, 29C2), and (29D1, 
29D2) have been arranged is performed, the chip of image sensors can be henceforth manufactured by processing 
common knowledge, such as development. 

[0067] thus, by the manufacture method of the image sensors of this example One pixel block, the circuit design to 
the circumference circuit, and the mask for exposure created with the pattern formed by mask layout, The mask for 
exposure created with the pattern which reversed and formed this pattern in right and left, By performing four 
exposure one by one using the mask for exposure created with the pattern which reversed up and down and was 
formed, and the mask for exposure created with the pattern which reversed up and down with right and left, and was 
formed, carrying out alignment Since an image-sensors substrate is manufactured, a man day required for the circui 
design and mask layout of image sensors is reducible. Moreover, by the manufacture method of the image sensors o 
this example, since four exposure is performed using four masks for exposure and the chip of one image sensors is 
created, the image sensors of an a maximum of 4 times as many area scale as this can be manufactured to the area 
which can be exposed with one mask for exposure. 

[0068] As mentioned above, although the example of this invention has been explained in full detail with the drawin 
concrete composition was not restricted to this example, and even if there is change of a design of the range which 
does not deviate from the summary of this invention, it is included in this invention. For example, you may make it 
make each pixel block and each circumference circuit operate sequentially at time which may be operated 
simultaneously or is different, respectively. According to the latter method, the power for operating image sensors c 
be reduced. As a pixel for sensitivity comparison / proofreading, the pixel within each pixel block is used, the outpu 
of a noise-control circuit based on this pixel is measured, and dispersion is detected, it may be made to amend gain 
both output amplifiers so that an output may become equal, and it becomes unnecessary moreover, to prepare the 
pixel for sensitivity comparison / proofreading, and its control circuit outside an effective pixel field according to th 
method. 
[0069] 

[Effect of the Invention] according to [ as explained above ] the image sensors of this invention - a pixel array and 
circumference circuit -- 2 - since it has divided, or quadrisected and arranged, delay by the load of wiring in a pixel 
array can be made small, the frame rate of read-out can be raised, and the design man day of image sensors can be c 
down further sharply Furthermore, gain dispersion can be amended while detecting gain dispersion of the amplifier 
for an output in each noise-control circuit corresponding to the pixel block divided and arranged in the pixel array 
since the pixel for sensitivity comparison / proofreading was prepared to two division or the quadrisected pixel bloc 
Moreover, a noise can be reduced, while leading about of an analog signal decreases and a possibility of producing 
level dispersion in an image output decreases, since the A/D converter was prepared in the noise-control circuit outp 
and the image-sensors output was digital-signal-ized. Moreover, since the chip of one image sensors is manufacture 
by performing 2 times or four exposure using two sheets or four masks for exposure, the image sensors of a twice [ 



maximum of ] or 4 times as many area scale as this can be manufactured to the area which can be exposed with one 
mask for exposure. 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To divide a pixel array and a 
peripheral circuit into 

two or four to arrange them in this image sensor. 

SOLUTION: In this image sensor, two pixel blocks 101 or 
the like where 

pixels are arrayed two-dimensionally in the row direction 
and the column 

direction are continuously arrayed in the row direction or 
the column direction 

to form a pixel array 100, and a row scan shift register 
121, a row driver 141, 

etc., which select read rows of plural pixels forming the 
pixel block in the 

column ' direction are arranged along the outside of rows of 
each pixel block, 

and a column scan shift register 131, etc., which selects 



output columns of 

plural pixels forming the pixel blocks in the row direction 
are arranged along 

the outside of rows of the each pixel block, and a noise 
control circuit 151, 

etc., which controls the noise of the pixel output in each 
output column are 

arranged adjacently to the column scan shift register. 
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[ 0 0 1 0 3 4fc. f9««5S«0»BHti. Mil 1 X 

[00113 ffl^6 3E3tt^)«BB«, ^^-S/'-byirt: 
50 woe^Hs^tffMtw^rmfctrzasEKK 
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*|J Ltz tf 9 *.)V~fu y 7 <r» - y tiM IX . U V 7 -b 

E^J L T t° ? -t y U 7 M - y*Blfc?% X 5 fcK 
[0012] £tt^imU. ^ *-5*fe>"»NC 

ft o . ww tMifim t wj$\ t izz&it tie 
- y tffis l- s m t° ? t^yn v 9 <mt wtfMSb ~> 

X ^<rffii8Wk<r>K*~v fcKBLfcSS 1 <W -v 
b. m*\W?->Z'ttfoizm;Vt:®2<7)W- 
yb, tmiw?-y^xmz%MUzm3<7)^? 
-yb. W»iw?-y*fflffl&VWm£K1kl 

LTE^JLrf^^i/ru-fco^'^-y^j^r^cfcd 
[0013] mMsumnmUs 4 ^-^tytt: 

M Lfc tr^-fey^o -y ? tfV<*-yfc» LT , M^^-b 

4f ^r^jxf i^rt ucss 2 w - y z &n 

^7±)\/-fay<7co^7-yi)K Wm±tAffiti$fc 
m% I X %m lXV7*)l<Tl"icr>^?-y£j&&t& 

xoitz l^mRMzmfcrnftZfroztizx^x. m 
msLtM x-v-tyvzmm&z.t zw&t ix\^ 

[0014] m#T%nmv>m\i*. a ^-s^y-wc 

/V7*n v ^^JiBI^HII^oTWra^HjaiStt^^^ 

RKLfc»2^*-yfc*+*«3M^*?i:. i£SS 
1 <o a- ? - y £*ij:fr|ftF tRft L fc» 3 ^ - y £ m 



(4) ^2 00 0-1 5 208 5 

6 

rfl]tRtet^4<o^^-y**-t-&feS*fflvA^t 
fiLkim&HftZfio ZbtzX^X. im&±.M*- 

[00 15] 

• [ftfflj i«»W>fiaT«, lf77«t;WI/ 
10 7'D>^^«L. &t'?*iJ\s7Uy7lZl:tl?tllZft 

jffttmfonT^xm&tm&ftLm^tzm'h 

[0016] ifcitfO»W«0^cO««-Ctt, 
(cfe^T. 2fI«7)f^HryU7'n«y^ri:tC N Jgi 

o# §r^ffif l> £ btfTZ hbb hlz. ttHSteftt^ 

[0017] *tez.w&mfc fefcjw^awrtt, #t 
m-&z\btfx%z>, 

[0018] ttzZnmfomiX'li, V9&V7V4 
ft fc*444HW Uce^-fe/UT'n -y ^ r C N 

^<ov?*}\s7uv?b®mm(o&co®®m 

b, Z<r)rt9-y*?ft^<?>fa%{zffl&l,t:rt?-ybZ 

m\ «Ho/^-y*, ^n-fncotr^-b^T'D'y^ 

btfX'Zh. 

[0019] ttczcoffflmicomixte. vtwr 

V4 £ 2#ffl±fcli4 ^HHLfce^-fe/uyD -y ^rt 
fc, ^n^iimiHl^^m^^^-^y^^WT 

-ytcJ:oT#fi£L3tfS3tffl-7X^i:. I^Mvx 
50 ^^^-y^m^r&i^t^L^^-y^j:or 
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t>fc, 2tJ0Ui4tfc^ft(yflvX?*JHVvc, 20Xfi 
4@^^Hrd££:£4;o-c, loto^-^yf 

WM^U- ft*2teXli4tei3ffi«ffi« 
o>f * - s*t yfr fcsiffst 5 z\ t h . 

[0020] 

^nato»JBfcov^r»wt4. ram*, xumfflv 

il»J:3(:, t7WD7^1 0 
1, 10 2t. 7Kl/^f3-/l 11, 112fc, o 
•)-X^y^7M/yX^ 1 2 1, 122£.#7A 
-^yy7hVy^l3 1, 132*:. n^K? 
-0*141, 142*:. JI^WJIhIKI 51, 152 

[0021] t7WD7^10 1, 10214. If- 

9. -¥ifi±fc3E* (fKfirrt. £HW) Xi4±T <*J 

M 1 00«t^J:ot:, S«<AV*?U>f 7»>N 
b*. XWaS«*"*fcffi*3ft*#, ClftA>t4££XJ4 

fc**«SJ:3M:-*TH*. 7K^f3-^l 1 
1, 11214, UIWMIIH07} ! l/^fllffcl6t 
T. <*ijm OTB&T) £*«rrfi] <ff# 

l*L cOjWTKI'Xfc&ftLT. n^-x4 

+ yi/7M/yX^12 1, 1 22£. ^f7^-^ + 
yy7M/y^;i3 1, 1 3 2\zmfcth. n*7-X 
^yy7hl^y^ 12 1. 12 2(4, *tl?tl?v 

142(4, o^-^yy7M/^^l 2 1, 12 

2*»^on^rHP^tiStr, ^mt7^7'o 

7^101, 10 2CI3(U, D^TFl/X^f^, 

y-K&^ranrs. ^7A-^tyy7M/^; 

131, 1 3 2(4, Ztl?tl7a>y7lZ]&tZ. 7jc¥?7 
££j£L-C, e?-k/P7ny? 1 0 1 , I0 2(:kt 
MMIK1 5 1,15 2(4. f^'titn^nv 

7101, io2t*i»ts. #t>hw^tt»ajsn 
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Mt»tffoTas*tlte«. y-D-y^^HI^l 6 
1, 162(4. m 5WA»feWny?<»icfc 
tT, 7Kl/^f3-^l 1 1. 112, o7-X^ 
y^7hUi/X^12 1, 1 22, tf^A-X^y^ 
7M/W131, 1 32lZttLX. jmtofxay? 

[0 02 2] ifcfc, 0l£MLT. Z<m\<T)A *-\s 
*>"tOia^S:iKHJ-fS. t7WD 7 ; 1 0 1 , 1 
10 0 2 T'J4, * ft-ffl? O >y 7^®$ 16 1, 1 6 2 fc 
4:^T, 7HW3-ri 11, 112, n<7-z* 
tyy7hVyX7121, 122, #7A-X*^y 
y7M/y'X^131. 13 2kz?u «/?%mkthZ. 
blz£^X. TKUXr37-^l 1 1. 1 1 2TM§ 

fife. t^Wo^; 1 0 1 , i02t*s«-s, m 
^b^ij^mrYvxizpstx. viy-x** 

yi/7hU¥X?12 1, 12 2CfcUt, ftlW 

hir&TV\/X$:£MLZ, Q^K9-fA141, 14 
20 2*ftlX.V9±)VT^4-7nv9lO\. 10 2C 
fc(t&, oi>7HUXfctfJW5 7-Ftt*«SttU * 
^A-X^y^bUi/'X? 1 3 1 . 13 2(3&l^ 

xa>4>. lifts'? KtS;&7A7 K^X££|£LT. tr 
?-feyU7'ny? 1 0 1 , 1 02C:fcft&. *?A7HP 
Xfc*JJfrr&b'y MR£rajrf&. *l/C, t'?-fcA-7' 
oy^iOl, 1 0 2fcis(tl>. n^Fl'Xt^A 

30 0»i5i, i5 2{z^x.nm<?mmw*ft~>x 

[0023] m*ztL%^mmmz. mm 1 7u 

!/*fli£T. *ft*ft«ai»Pia»i 51,1 52*'^ 
aj^j^tLfe, ^■b^yo-^ i o i , io2^s-^< 

P77101, 1 0 2(Cfc(t&. WJC-f&7-K*^ 

40 XftbtlX. l?-77^fc?7^U7M^4>^f&*mL 

[0024] Z<?)£o^ Z\cr>mcr>4 *-iS±>VX' 
(4. IS^£fiLA 5 . fiy^m (Xt4n^(BS) T*2#fJ$il 

a?tv>, v9*z)vt\s4 ^<7>WM<r>n.mzx SiJ^/h 

07U-A^-h£fi±$-tf£^#T'#. ^T, >f 

if-7rcot^^/]/7i^-<4 j ofiB^i/2(7)» 
50 to. ig»»«-k^x^Mr^h^*effoT, wxn 
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ma. MUttti (XttJhT) izK&lW-y* 
1 7 -fe )VT a 7 ? jWfcfr. { Xii±T ) JciWWteM-Ji J: 

[0025]O£2Xtfeffli 

tytli, H2£7jrf J:d£s h7WD 7 ;iO 
1, 1 0 2, 1 0 3, 104fc, TFUXT=*-ri 1 

1, 112, 113, 1 14 t. Dr)-^ty/7h 

\s : JX?121, 1 22, 1 23, 1 24t.^^A- 
^t^7M/Wl 3 1, 1 32, 1 33, 1 3 
4fc, U*?Yv4rtl4 1, 142, 1 43, 144 
t . ^»0K 1 5 1, 152, 153, 1 5 4 fc , 
7Uv7$m®ffil 6 1 , 1 6 2, 1 6 3, 1 64fcA» 

[0026] tr^-fey^ny^l 0 1 , 102, 10 
3, 104te. l^yT^^^JVTVA^A^Pittz 

TM^t#, tT?-fe;l/7W 1 OOA£0j£-fSJ;<3 
TKW^-^lll, 112, 113, 114 

tt, *iiWI«*fco7Fi/xOTfcyEt;r. tt# 

hU*/Z? 1 2 1 , 1 22, 1 23, 1 24t. 
^7A-^ty^7hl/^^i 3 1 , 132. 13 
3, 1 34«n, n^-X^yy7M^y'x; 
121. 122, 123, 1 2 4tt. Ztl?tl7Uy7 

tz&tx, M^rm^cnrKu^^. Ka&i^hi- 

£n^7KUX£^f6. a*7b'7^14 1, 14 

2, 1 43, 144ii. O^-X^r^Vi/^VU^^ 
1 21, 1 22, 1 23, 1 2 4frt>CDWT\tUX( l Z 
fctT s filfnt7WP7^1 0 1, 10 2, 1 

03, 104t;i3ttS, uVT\ t UZ£.1ttJ&tl7-\ i 

1, 1 32, 1 3 3, 1 34te, ^WQ7;i:|5 

7A7FUX££j£L/t\ t7Wo 7 ;i01, 1 

02, 103, 1 0 4£fctt£. ^^A7K1/XCT|5 
fievMltBIWi. K«MslK15 1. 15 
2. 1 53, 1 5 4te, ^fi^ftt'^/Prn-y? 1 0 
1, 1 02, 1 0 3, 104(C*>*t&, &t'vhl8*>£ 

a^assnst. #e?*/i^3fc^^aj*fc# ur. ft 

K16 1, 162, 163, 16 4ii, ZtlZ'tl. 

frt><o7u>y?m^zmtx. rH^f3-fi 1 
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1 0 

1. 112, 113, 114, u*?-x**yi/7YV 
^12 1, 1 22, 1 2 3, 12 4,#5A-X* 
tyy7FVy'X^1 31, 1 32, 133, 1 34K 

[0 02 7 3 ^C, H2^#H9Lr. Z.m\<?>A*-l/ 
±VV<nm&W®frh. t7-t;^n 7 ^ 1 0 1 . 1 

02. 103, 104-CU, zti?ti?nv?mm 

1 6 1. 1 62, 1 6 3, 1 64£«tot, TF^f 
3-^1 11, 112, 113, 114, a^-*** 
10 yy7hl/y'^1 2 1, 1 22, 123, 1 24, A 
5A-^yi/7M/y'^^13 1, 132, 13 

3. 1 3 4 L«l^(cJ:oT. 7KU 
Xf^'lll, 112, 113, 114T£j£$fl 
fe, tr^-tvl^ny? 1 0 1. 1 02, 1 03, 1 04 

0^-^yy7hl/yX^12 1, 122, 1 
23, 1 2 4t*5W<\ ^tL-ffl^a-y^fcJCtr. £ 
terfi<0$fcll7 H ^-X^Jlft^ h t & o *77 H 1/X 
££j£LT..tn7K^A'l4 1 , 142, 143, 1 
20 44£-/rLT. t7t^yn 7 ; 1 0 1 , 102, 10 

3, 1 0 4£*}frt£, D^rK^tWie-rsv-m 

Wt, *7A-X^f^yy7 b UyX^ 13 1, 1 
32, 1 33, 1 34tfc^r. ttlWlfWfklG 

tx. ft s ?-bfaco%mTYi'Xfrt>, m&.i/yV'thtj 

7ATKl^X^LT, t7WP7^10 1, 1 
02, 1 03, 1 04te*5H-&. %yl*TYl/WzMfe 

0 1, 1 02. 1 03, 1 04lZhii6. X377YVX 
t^yATVUXXi^^titz^^^M^, 
30 ZiYlXffi&ftZtltzmgmftMzttlX. *ti?ti 
£Stm«lftl51, 1 52, 1 53, 15 4fcJ:-? 

Ts w»o«tiw»«rfforas**iS4«. 

[0 0 28] SbpS^v^jWWgftTIi, Mi If 171" 

vzmx. *ti*timmmm&i si, 152, 1 

53, 1 54*^733*1*:. t^Wa y ?l 0 
1. 1 02, 103, 104fc£^<BMH8*«l 
U 7Hl^^m3j:r>r, ^Wd 7 ^10 1, 
10 2&tfl 0 3, 1 04fcfe^S. Wje?T&7-H» 

40 <5o^StAvK¥^rrfi^^Lr. mac. M^^wf^n 
em7*07^ioi, io3&ia'io 

2.104 KfcttS , 1* 7 hll^StfM^ 

[^MLT, ffiifc. 7k¥nfolz'tfhtiXs lTvTa 

Xdtz. Wj^jWWttfor*«as**3ttr4. 
[00 29] ^^J:d(c, £0W<34*-a^fe>irC 

siis^. t°7±;\/7UA ftmmconmzxzmm 

50 fflLOTU-AU-h*fl±S«£fcj&*r*, 



1 1 

[0 0 3 0] 0®3Hj6tW 

1, l 0 2t. rKI/Xrn-^l li, l \2t, n 

-^t^7hU^131, 132t,n^N'5 
4-K14 1, 142fc. £»M9R1 51A, 152 
Afc. ?o**M«h|»16 1. 1 6 2 $JSlfc!& • 

[00 3 1] £0)Wfc*5VYt. t7Wn 7 ;iO 
1. 1 0 2£. TPWfa^l 11, 1 1 2t, o 
>7-^f^7hV^121, 122L^/7A 
-X^\y^yVV s JX913 1, 132^0^7 
14 2fc. ^n«y^jBU»0»16 1. 16 

2ty\ ^/musi i t^s n^ss i mm\iz&v& , 

ifcMWrOT, jSlTfcfcWtli. ZtibtevWCQft 

mt&mmi. xttflwMtrs. mouse • mm 

tr^-fe;H 7 Hi, tr?-b/l/rW 1 0 0 c^W^?®^H 

^HHUHK l 5 l a , 15 2 Aizm&ft*t . «9MM9 
SSI 5 1 A, 15 2Ati s ^ii-ffLe^-fe^n-y^l 
0 1, 1 0 2fci5tt«u *t>MfoK>S**ai3*i*s 

»05MWcac&*T* $JtJt3$ • 7 l 

(Vm&ft Ltitt)tz&5< , M$i#^0if& 1 5 1 A . 1 

[0032] mz. 03*#figtr, icow^-?*-^ 

^y^iU^^MT^. f ^Wo 7 ; 1 0 1 , 1 
02T'ti, HlflfltekHttfcL't* ^M^MM 

MHWUBl 5 1 A. 1 5 2 A-C« s C/iK«LT. * 
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1 2 

jEfflt;^'b;H7 1^{fJ^^^<, $m#JI«Sl 5 
1 A, 15 2AWZtl?tl<?>mj]Wm$s?>ftj]l'K;\,£ 

ftiw&iktA-sr, mmflwroi 5 1 a. 15 

m^x. pammniiiti 5 1 a, 1 5 2 awjw 
^Mtico^m^cowmmt^ciizx^ 

X, m&fflffiRl 5 1 A, 1 52AOWf**#L< 
10 -t&dfc^T'^ dilfclJoT, t7WD7^10 
1, 10 25r^«#b-^-fe^fg7j^tV^ 1 9, 
SU^A^Utfteirt**. ffiBHWJ«lil»l 5 1 
A, 1 5 2A*^^)tB77^;^^L< : S:l)^atf £ 

[0033] zcokoiz. z&mM x-it-tyy-x- 

20 Sfcfcifc. 24HWUfcW-fe;^ny^fc»UT. * 

[0034] ommmm 

-t^n, m4&ntxo^ t7WD7^io 

30 1, 1 02, 1 03. 104t, THW3-^11 
1, 112, 113, 114fc, o^-M^^f 
1/^^1 21, 1 22, 1 23, 124£.#5A- 
^■vyS/7M/^;i 31, 1 32, 1 33, 1 3 
4i:,n^h'7^A141, 142. 143, 144 

»WJ«lHl»l 5 1 A, 15 2A. 15 3A, 15 
4At. ?Uy?fflffl®&l 6 1 . 162, 1 63, 1 
64 fc. !SSlfcR-«iEfflt^-fc/H71, 172, 1 
73. 174t*»fe«W«W6$ftTt>4. 
[003 5] Z0)miZ&\,>X* ^WP7?10 

40 1,102, 103, 1 04t, THU-Xr^-^l 1 

1, 112. 113, 114fc. viy~X*^yis7h 
V*JA91 21. 1 22, 1 23. 124t.#^- 

x^^yyyh\y : Jx9\3i, 132, 133, 13 

4t, n^K^-f A'l 4 1 , 142. 143, 144 
t, 7W?mWmi 6 1. 1 6 2, 1 6 3. 1 64 
tit. ^#l-WlH2fc^S*lfc»2WsWfc4Jft*, fsj 

fclWr**,«flEtttt-«jEfflt^-bA'17 1. 17 

2, 1 7 3, 1 7 4ii. t*^-k;l/71/^ 1 0 0^1 

50. mmwHzm-tt>tLx^x, vafczti&mmartm 



1 3 

ti-nmmmm (isia, i 5 2 a> . (15 

1 A, 1 53A) , ( 1 52A, 1 54A) , (153 
A, 1 54A) fc«*Hrt\ $gWf6Ufl«frl5 1A, 1 
5 2 A, 15 3A, 1 54Ate % <£*vrft£?-fe/l/:/n 
7^1 0 1, 102, 103, 1 0 4fcfctt£, =&t> 

■*QEfflt^-feyH7 1 ( 1 7 2, 1 7 3, 1 74^M 

51A, 152A), (15 1A, 153A), (15 
3A, 154A), (152A. 1 5 4 A ) 0ffl:fciM 

[00363 H4£#B*LT. I^^-y 
■fey^i&f^^HJ-r^, tr^-fe/^D-y^ 1 0 1 , 1 

0 2, 103. 1 04-m, ffl2<?)%r$tknmzix, 
atfj*a*u m^mwmi si a, 152A, 15 

3A, 154ATtt. £jfc«c*tL"C* 

wmatmizmtx. • «iEit:^/n7 

1, 1 7 2, 1 7 3, 1 7 4?)mAftlftJ]tZ%-3<, 

*iiw-#mmMm ( 1 5 1 a . 1 5 2 a ) , 

{ 1 5 1 A, 15 3A) , ( 1 52A, 1 54A) , 
(153A, 1 54A) <7)&j}®tm(Z&lf&s 

^wmzftoztizx-yx, MMffmni 51 

A, 15 2A, 153A, 1 5 4 Afcfctt*, ifc^tiflB 

0B15 1A, 152A, 153A, 154Afcfctt 

T, &m%®W®Ml51A, 152A, 153A, 1 
54A^m^L<«Cfcs&«T-*. Z\tliZ£^X\ 
V7-t)l>7'ny7 1 0 1 , 102, 103, 1 04^ 

^/H^fctt* „ 4&^tlJttl[iIft 1 5 1 A , 1 5 2 A . 
153 A, 1 5 4 A^^^di^U^/l/^L<^l>ctd 

[00373 ZftXoiZ, ZftmeM X-iS-kW? 
tt, ^WWtWK, 4#«LTffiSLfc 

fcfctfc. 4^JLfctr?*;k/nv7fc*tL/t. 2o 
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1 4 

[00 38] 0m5HttM 

10 l,102fc, TKU-Xr^-^l 11, 1 1 2fc, D 

-M^>i/7M/yX^13 1, 132£.a^K7 
4^14 1. 14 2fc. 'SHFMMim 15 1. 152 
fcs 7n?7M«HBi6l. l6 2i:.7Wf^ 
^;KA/D)»»181. 18 2fc*>6flMlft 

[0 0 39] ^OWfcfcWt. t7Wo 7 ;i0 
1, 1 0 2fc, TKl/Xr'n-^i 1 1, l l 2b. n 

20 -X^rtyy7M/y'X^13 1, 132i:,n7K7 

-fAi4i. 14 2t. m&mmmisi, 152 
^nv^«»m»i 6 1 . i62tti s 

/DMHI18 1. 1 82<i, ZMtiZ9W7uy 
?10 1, 1 0 2^^Ar^;:M&ft£fL ^#0J 

ffmRi 5 1 , 1 5 2\iz^xm. : mmmhfd'z. r 

30 [004 0 3 at, 05£#BBLT. ZCOMOJ 

^vt^^t^. tn/^o-y; 10 1, 1 
0 2 rut, Hl<W»i:IWft:LT. #§«t^##J^ 

«t9»0»l 5 1, 1 5 2X14, ZMzttlX. *M 
818 1, 1 8 2(4, *1x?iiWmWm 15 1,1 

40 [004 1 3 -f^-^'-fe^SrfflV^ttftaSCiJV^ 

ZX\ t'?*;t/7M^£<CCA/D£»£ioVv^ 
iSf/l^E^tZ^miX&tl-t&XotZttLti. T+U? 

50 
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[0042] ZCOkdlZ, Z.0)ffl<D<U-iS*yy~C 
[004 3] 0^6H^J 

%%bmfc*^t7vy?mx'foh 0 z\<nm^^- z y 

ty-Wt, El6t3^i-J;3^. t°?*;K7'n>y? 1 0 
1, 1 02, 1 03, 104t. 7KVXf3-^l 1 
1, 112, 113. 114t. o»)-^yy7h 
U-yx^l 2 1, 1 22, 1 23, 1 
^vVy7hky^^l 3 1, 1 32, 1 33, 1 3 
At. 1, 142, 1 43, 144 

t , SW^JfJlM 151, 152, 153, 1 5 4 
^n7^$"iM0S§1 6 1, 1 62, 1 6 3, 164t. 
rta/f^y^KA/D)«18 1, 18 2, 
183. 184t^mtM£*lTV^ 0 
[0044] ^COWcfcV^r, t^WD^^lO 
1. 1 0 2, 1 0 3. 104i:. TKl^rrWl 1 

1, 112, 113, 1 14t, o^-^^A-yi/^h 

1 22. 1 23, 124*. 
^tyy7M/y^^l 3 1, 1 3 2, 1 33, 1 3 
4fc.O'>K5^U41 1 142, 143, 144 
t. 7uv7Mffl®Ml61. 1 62, 1 63, 1 64 
fcli, *ft*^2fc*3ftfc«2»Wfcfctt** N 

fcB»t«, A/DWB&181, 1 82, 183, 
1 84ii s fulfil e^WD-y; 1 0 1 , 10 2, 

103, io4*»&*?Arfcfca*as3*u mrmm 

'0K1 5 1, 152, 153. 1 54fcfeV^-C5WMW 

[0045] H6£#B&LT. iWfll^M.*-:' 
Hr . t^-fe/k7*n 7^101, 1 
0 2, 103, 1 04T'^. H2c^%^i:S53^t-L-C. 

ATYVWftfi&zfelX. *hr^-feA*«>3fcW»as 
*t«4U WiWflPEIIIl 5 1, 1 5 2, 1 5 3. 1 

otaJ:ft£»T&. A/D»18 1, 182, 1 
8 3, 1 8 4i±, fiiftiSfiSIslft 151, 15 

2. 1 53, 154*^^ 7*D* r «Ws.«SMj 

[0 0 4 6] >f^-^HsX^*fflVifc«iW»»fc:*J^ 

T . r^n^fi#i»**<gisig-ritfc:J:oT. ffi 
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*«WffiS^)*«ltf § ^ CUUlJlliZUslJffi& if* 1 <•> 
HX\ ¥7&l>T\s4 cn)£<lZA/D%tim$:&^X , 

10 [0047] icoxoiz. zamMx-v±yw 
«, r?*^rMt«ai§r»*, 4amuTRBLfc 
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